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(54) CIRCUIT BOARD MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a circuit board material excellent in flatness, smoothness, electric insulating property, 
workability and chemical durability, having an appropriate coefft of thermal expansion and useful for a circuit board for mounting a 
semiconductor, etc. 

SOLUTION: The circuit board material comprises an alkali-free glass contg., by weight, 30-50% Si02, 1-10% B203. 1-10% AI203, 
20-50% BaO, 0-20% SrO, 0-5% MgO and 0-15% CaO and preferably contg. at least one selected from ZnO, Ti02, Zr02, Nb205, 
Sb203, Sn02, La203, Bi203. Y203. and F as other component. 
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CLAIMS 



[Claim(s)] 

[Claim 1] At weight %. it is Si02. 30 - 50%, B-2 03 1 - 10%, aluminum 203 1 - 10%. BaO 20 - 50%. SrO 0 - 20%, 0 - 5% of MgO(s), 
CaO Wiring substrate ingredient which consists of glass which contains 0-15% and does not contain an alkali component. 
[Claim 2] Furthermore, the wiring substrate ingredient according to claim 1 which contains at least one sort chosen from ZnO, 
Ti02, Zr02, Nb 205. Sb203, Sn02 and La 203, Bi203, Y203, and F as other components. 

[Claim 3] At weight %. it is Si02. 30 - 45%, B-2 03 1 - 10%, aluminum 203 1 - 7%, BaO 22 - 35%, SrO 1-17%, MgO 0 - 5%. CaO 0 - 
14%, ZnO 0-15%, Ti02 0- 10%. Zr02 0- 10%, and La 203 Wiring substrate ingredient according to claim 2 which consists of glass 
which contains 0 - 10% and does not contain an alkali component. 

[Claim 4] At weight %. it is Si02. 35 - 40%, B-2 03 1 - 5%. aluminum 203 1 - 5%, BaO 25 - 35%. SrO 1-10%. MgO 0 - 5%, CaO 1 - 
10%, ZnO 0-15%, Ti02 0 - 7%, 20 - 7% of ZrO(s), La 203 Wiring substrate ingredient according to claim 3 which consists of glass 
which contains 1 - 7%, and the sum total content of Ti02 and Zr02 is 1 - 7%, and does not contain an alkali component. 
[Claim 5] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has a suitable coefficient of thermal expansion, and relates to the wiring substrate for semi- 
conductor mounting etc. at a useful wiring substrate ingredient while it is excellent in surface smoothness, smooth nature, electric 
insulation, workability, and chemical durability in more detail about a wiring substrate ingredient. 
[0002] 

[Description of the Prior Art] As a substrate for semi-conductor mounting carrying semiconductor chips, such as IC and LSI. 
various things are proposed and a resin substrate, a ceramic substrate, etc. which are put in practical use, for example, are 
represented with a glass-epoxy resin printed circuit board are put in practical use. The demand to a substrate ingredient is also 
becoming severe with the densification of IC chip mounted, and improvement in the speed in recent years, and the demand 
especially to the surface smoothness of a substrate and smooth nature is high. If the irregularity on the front face of a substrate is 
large, when homogeneity cannot be wired in a ** pitch, in case IC chip is mounted, a projection interferes and the problem of being 
unable to carry out the bonding of the chip on the whole surface arises. This serves as a defect fatal to a flip chip package. 
[0003] Drawing 1 is the front view of one example of IC chip mounting substrate currently laid in the mother board. As this drawing 
1 shows, on the mother board 1, the substrate (wiring substrate) 2 with which wiring was formed is laid, and the solder bump 4 is 
fixed. And wiring and the IC chip 3 which were prepared in the wiring substrate 2 are connected by the solder bump 4, and the IC 
chip 3 is mounted. In addition, 5 is the wiring formation section. 

[0004] Said ceramic substrate has field relative roughness and large curvature, and cost starts grinding too much the top where the 
constraint on an activity is large, and it is a problem also with the still more important consistency of a thermal expansion property. 
The glass-epoxy resin printed circuit board generally used on the other hand Even if it is going to mount IC chip with which a 
coefficient of thermal expansion becomes ** Li and this substrate from a coefficient- of-thermal-expansion abbreviation 34x10- 
7/degree C silicon crystal about 1 50-1 60x1 0-7/degree C Distortion remains for the chip after mounting, a crack enters at a 
bonding area, IC chip is destroyed further, or there is a possibility of inviting the situations which are not desirable, such as bonding 
separating and causing a faulty connection. Therefore, as for the wiring substrate soldered to a mother board after mounting a 
semi-conductor, what consists of an ingredient with the middle coefficient of thermal expansion of a silicon crystal and a glass- 
epoxy resin substrate, i.e.. an about [ 70-100x1 0-7/degree C ] coefficient of thermal expansion, is desirable in order to give the 
duty which eases the difference of the thermal expansion property of a semi-conductor and a mother board. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation, has a suitable coefficient of thermal 
expansion, and aims at providing the wiring substrate for semi-conductor mounting etc. with a useful wiring substrate ingredient 
while excelling in surface smoothness, smooth nature, electric insulation, workability, and chemical durability. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that this invention person should develop the 
wiring substrate ingredient which has the aforementioned desirable property, the wiring substrate ingredient which consists of glass 
which has a specific presentation came to complete this invention for that object being suited based on a header and this 
knowledge. 

[0007] Namely, this invention is weight % and is Si02. 30 - 50%. B~2 03 1 - 10%, aluminum 203 1 - 10%, BaO 20 - 50%, SrO 0 - 20%, 
MgO 0 - 5%, and CaO As the wiring substrate ingredient which consists of glass which contains 0-15% and does not contain an 
alkali component, and a component of further others The wiring substrate ingredient which consists of glass which contains at least 
one sort chosen from ZnO, Ti02, Zr02, Nb 205, Sb203. Sn02 and La 203, Bi203. Y203. and F, and does not contain an alkali 
component is offered. 
[0008] 

[Embodiment of the Invention] The glass used for the wiring substrate ingredient of this invention is alkali free glass with the middle 
thermal expansion property of a silicon crystal and a glass-epoxy resin substrate. The glass with the middle thermal expansion 
property of a silicon crystal and a glass-epoxy resin substrate has an about [ 70- 100x1 0-7/degree C ] coefficient of thermal 
expansion, and its glass containing alkali which is represented by soda lime glass is common as such glass. However, when the alkali 
component is included, there is a possibility of an alkali component being eluted from a glass substrate and doing breakage to a 
semiconductor chip. Therefore, alkali free glass is used, moreover, this glass has the high transition point into the wiring substrate 
ingredient of this invention, and what it is hard to transform by high temperature processing, such as plating in the manufacture 
process of a wiring substrate, vacuum evaporationo, sputtering, and soldering, is required of it. 

[0009] However, since it is generally known that it is low thermal expansion so that it may be represented by the glass for thin film 
transistor (TFT) liquid crystal display panels, and the top alkali component lowers melting temperature or is effective in lowering 
liquid phase temperature, alkali free glass is also the component which makes melting of glass easy. 

[0010] The glass used by this invention has a high temperature expansion coefficient and the high transition point, and. moreover, is 
alkali free glass with easy melting. In the glass used by this invention. Si02 is an indispensable component for making the frame of 
glass. Therefore, if Si02 becomes less than 30% of the weight, the liquid phase temperature of glass will rise. Moreover, if Si02 
exceeds 50 % of the weight, a coefficient of thermal expansion will become small. Therefore, the content of Si02 is limited to 30 - 
50% of the weight. The desirable content of Si02 is 30 - 45 % of the weight, and a still more desirable content is 35 - 40 % of the 



weight. 

[0011] B-2 03 is an indispensable component which is effective in lowering liquid phase temperature by adding to silicate glass. 
Therefore, if B-2 03 becomes less than 1% of the weight, liquid phase temperature will rise and it will be hard coming to vitrify. 
Moreover, if it exceeds 10 % of the weight, a coefficient of thermal expansion will become small. Therefore, the content of B-2 03 
is limited to 1 - 10% of the weight. The content of desirable B-2 03 is 1 - 5% of the weight of the range. 

[0012] aluminum 203 is a component which has the effectiveness of raising the chemical durability of glass, and the effectiveness 
of lowering liquid phase temperature, and is indispensable to this invention. Therefore, if aluminum 203 becomes less than 1% of the 
weight, chemical durability will get worse and liquid phase temperature will rise. Moreover, if it exceeds 10 % of the weight, a 
coefficient of thermal expansion will become small. Therefore, the content of aluminum 203 is limited to 1 - 10% of the weight. The 
content of desirable aluminum 203 is 1 - 7 % of the weight, and a still more desirable content is 1 - 5 % of the weight. 
[0013] BaO is a component which has the effectiveness of lowering the liquid phase temperature of glass by optimum dose addition, 
and is indispensable to this invention. When BaO exceeds less than 20 % of the weight or 50 % of the weight, liquid phase 
temperature rises. Therefore, the content of BaO is limited to 20 - 50% of the weight. The desirable content of BaO is 22 - 35 % of 
the weight, and a still more desirable content is 25 - 35 % of the weight. 

[0014] SrO is an arbitration component which has the effectiveness of lowering the liquid phase temperature of glass by optimum 
dose addition. When SrO exceeds 20 % of the weight, liquid phase temperature rises. Therefore, the content of SrO is limited to 0 - 
20% of the weight. The desirable content of SrO is 1 - 17 % of the weight, and a still more desirable content is 1 - 10 % of the 
weight. 

[0015] MgOCaO has the effectiveness of lowering a lowering coefficient of thermal expansion for the liquid phase temperature of 
glass by optimum dose addition, and is the addition component of arbitration in this invention. If MgO exceeds 5 % of the weight and 
CaO exceeds 15 % of the weight, liquid phase temperature will rise. Therefore, the content of CaO is limited for the content of MgO 
to 0 - 15% of the weight zero to 5% of the weight. The desirable content of CaO is 1 - 14 % of the weight, and a still more desirable 
content is 1 - 10 % of the weight. 

[0016] In the glass used by this invention as a component of further others ZnO, At least one sort chosen from Ti02, Zr02, Nb 
205, Sb203, Sn02 and La 203, Bi203, Y203, P205, and F You may add in the range in which the object of this invention is not 
spoiled for adjustment of lowering of liquid phase temperature, improvement in chemical durability, founding, and a coefficient of 
thermal expansion etc. In these components, ZnO, Ti02, Zr02, and La 203 are especially suitable. 

[0017] ZnO is a component which raises lowering and chemical durability, and can add liquid phase temperature to arbitration. 
However, if ZnO exceeds 15 % of the weight, a coefficient of thermal expansion will become low too much. Therefore, the content of 
ZnO is limited to 0-15% of the weight. 

[0018] Ti02 and Zr02 have the effectiveness of raising chemical durability, and they can add it to arbitration. However, if the 
content of Ti02 or Zr02 exceeds 10 % of the weight, devitrification-proof nature will get worse. Therefore, the content of Ti02 and 
Zr02 is limited to 0 - 10% of the weight, respectively. The desirable content of Ti02 and Zr02 is 0 - 7 % of the weight, respectively. 
Moreover, it will become easy to devitrify. if the improvement effectiveness of chemical durability is not fully demonstrated at less 
than 1 % of the weight and the sum total content of Ti02 and Zr02 exceeds 7 % of the weight. Therefore, the sum total content of 
Ti02 and Zr02 has 1 - 7 desirable % of the weight. 

[0019] La 203 has the effectiveness of lowering liquid phase temperature, and can add it to arbitration. However, if the content of 
La 203 exceeds 10 % of the weight, liquid phase temperature will rise conversely. Therefore, the content of La 203 is limited to 0 - 
10% of the weight. The desirable content of La 203 is 1 - 7 % of the weight. 

[0020] As explained above, the desirable thing of the glass used by this invention At weight %, it is Si02. 30 - 45%, B-2 03 1 - 10%. 
aluminum 203 1 - 7%. BaO 22 - 35%, SrO 1-17%, MgO 0 - 5%, CaO 1-14%, ZnO 0-15%, Ti02 0- 10%. Zr02 It is alkali free glass 
containing 0-10%, and 2O30 - 10% of La(s), and a still more desirable thing is weight %. Si02 35 - 40%, B-2 03 1 - 5%, aluminum 
203 1 - 5%, BaO 25 - 35%, SrO 1-10%, MgO 0 - 5%, CaO 1 - 10%. 0 - 15% of ZnO(s), Ti02 0 - 7%. Zr02 0 - 7%, and La 203 1 - 7% 
is contained and it is alkali free glass whose sum total content of Ti02 and Zr02 is 1 - 7%. 

[0021] The wiring substrate ingredient which consists of glass of such a presentation is excellent in surface smoothness, smooth 
nature, electric insulation, and chemical durability, and has the about [ 70-1 00x1 0-7/degree C ] coefficient of thermal expansion 
the top where melting temperature is low and workability is also good. There is especially no limit as the production approach of the 
glass used as the wiring substrate ingredient of this invention, and the approach used commonly conventionally can be used. For 
example, using a hydroxide, a carbonate, a nitrate, an oxide, a sulfide, a chloride, etc. suitably as raw materials for glass, weighing 
capacity is carried out, and it mixes and considers as a mixing raw material so that it may become a desired presentation. This is 
put into heat-resistant crucible and it fuses at the temperature of about 1200-1500 degrees C, and stirring and after carrying out 
founding, it slushes into the mold of a request configuration and homogeneous glass is obtained by cooling slowly. 
[0022] Especially a limit does not have the glass processing approach, either and the approach used commonly conventionally can 
be used. For example, after slicing the obtained glass block and making it the shape of sheet metal, the substrate excellent in 
surface smoothness is producible by wrapping or polishing both sides. It becomes a wiring substrate for semi-conductor mounting 
by using technique, such as plating, vacuum evaporationo, sputtering, etching, and photolithography, for this substrate, and forming 
wiring. Moreover, a hole can be made in a glass substrate by approaches, such as etching, sandblasting, ultrasonic machining, and 
laser beam machining, a metal can be embedded there, and a single phase wiring substrate with a multilayer-interconnection 
substrate or a beer hall can also be produced by forming a bonding pad and wiring. 
[0023] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by these examples. 

[0024] The glass of the presentation shown in one to example 7 table 1 and a table 2 was fused, the slip casting was carried out 
into the iron frame, and the glass block was produced by cooling slowly to a room temperature. The obtained glass block was 
processed into tabular [ of 100x1 00x1. 0mm ] through cutting, a slice, and polish. The coefficient of thermal expansion, the glass 
transition point, and field relative roughness (Ra) of this glass substrate were measured. In addition, while measuring the coefficient 
of thermal expansion and the glass transition point based on Japanese optical glass Semiconductor Equipment & Materials 
International specification JOGIS-1975, field relative roughness was measured with the contact process surface roughness plan. A 
result is shown in a table 1 and a table 2. 
[0025] 
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[0026] 
[A table 2] 
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[0027] The glass of the presentation shown in the example 1 of a comparison and two table 3 was fused, the glass substrate was 
produced like examples 1-7. and a coefficient of thermal expansion, a glass transition point, and field relative roughness (Ra) were 
measured. The result is shown in a table 3. 

[0028] The coefficient of thermal expansion, the glass transition point, and field relative roughness (Ra) of the example 3 of a 
comparison, the alumina ceramic substrate (example 3 of a comparison) of 4 marketing, and a commercial glass-epoxy resin 




substrate (example 4 of a comparison) were measured like examples 1-7. The result is shown in a table 3. 

[0029] 

[A table 3] 
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[0030] As shown in tables 1 and 2, a coefficient of thermal expansion is 80 - 90x10-7/degree C, and the field relative roughness 
(Ra) of each glass substrate of examples 1-7 is less than 10nm. As shown in a table 3 on the other hand, the glass substrate of the 
examples 1 and 2 of a comparison has a coefficient of thermal expansion as low as 30 - 50x10~7/degree C. Each of alumina 
ceramic substrates of the examples 3 and 4 of a comparison and glass-epoxy resin substrates has still larger field granularity. 
Moreover, a glass-epoxy resin substrate has a large coefficient of thermal expansion the top where a glass transition point is low. 
[0031] 

[Effect of the Invention] A coefficient of thermal expansion is about 70-1 00x1 0-7/degree C, and is useful to the wiring substrate 
for semi-conductor mounting etc. while the wiring substrate ingredient of this invention is excellent in surface smoothness, smooth 
nature, electric insulation, workability, and chemical durability. 
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TECHNICAL FIELD 



[Field of the Invention] This invention has a suitable coefficient of thermal expansion, and relates to the wiring substrate for semi- 
conductor mounting etc. at a useful wiring substrate ingredient while it is excellent in surface smoothness, smooth nature, electric 
insulation, workability, and chemical durability in more detail about a wiring substrate ingredient. 
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PRIOR ART 



[Description of the Prior Art] As a substrate for semi-conductor mounting carrying semiconductor chips, such as IC and LSI, 
various things are proposed and a resin substrate, a ceramic substrate, etc. which are put in practical use. for example, are 
represented with a glass-epoxy resin printed circuit board are put in practical use. The demand to a substrate ingredient is also 
becoming severe with the densification of IC chip mounted, and improvement in the speed in recent years, and the demand 
especially to the surface smoothness of a substrate and smooth nature is high. If the irregularity on the front face of a substrate is 
large, when homogeneity cannot be wired in a ** pitch, in case IC chip is mounted, a projection interferes and the problem of being 
unable to carry out the bonding of the chip on the whole surface arises. This serves as a defect fatal to a flip chip package. 
[0003] Drawing 1 is the front view of one example of IC chip mounting substrate currently laid in the mother board. As this drawing 
1 shows, on the mother board 1, the substrate (wiring substrate) 2 with which wiring was formed is laid, and the solder bump 4 is 
fixed. And wiring and the IC chip 3 which were prepared in the wiring substrate 2 are connected by the solder bump 4, and the IC 
chip 3 is mounted. In addition, 5 is the wiring formation section. 

[0004] Said ceramic substrate has field relative roughness and large curvature, and cost starts grinding too much the top where the 
constraint on an activity is large, and it is a problem also with the still more important consistency of a thermal expansion property. 
The glass-epoxy resin printed circuit board generally used on the other hand Even if it is going to mount IC chip with which a 
coefficient of thermal expansion becomes ** Li and this substrate from a coefficient-of^thermal- expansion abbreviation 34x10- 
7/degree C silicon crystal about 150-1 60x1 0-7/degree C Distortion remains for the chip after mounting, a crack enters at a 
bonding area, IC chip is destroyed further, or there is a possibility of inviting the situations which are not desirable, such as bonding 
separating and causing a faulty connection. Therefore, as for the wiring substrate soldered to a mother board after mounting a 
semi-conductor, what consists of an ingredient with the middle coefficient of thermal expansion of a silicon crystal and a glass- 
epoxy resin substrate, i.e., an about [ 70-100x1 0-7/degree C ] coefficient of thermal expansion, is desirable in order to give the 
duty which eases the difference of the thermal expansion property of a semi-conductor and a mother board. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] A coefficient of thermal expansion is about 70-1 00x1 0-7/degree C. and is useful to the wiring substrate 
for semi-conductor mounting etc. while the wiring substrate ingredient of this invention is excellent in surface smoothness, smooth 
nature, electric insulation, workability, and chemical durability. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is the basis of such a situation, has a suitable coefficient of thermal 
expansion, and aims at providing the wiring substrate for semi-conductor mounting etc. with a useful wiring substrate ingredient 
while excelling in surface smoothness, smooth nature, electric insulation, workability, and chemical durability. 
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MEANS 



[Means for Solving the Problem] As a result of repeating research wholeheartedly that this invention person should develop the 
wiring substrate ingredient which has the aforementioned desirable property, the wiring substrate ingredient which consists of glass 
which has a specific presentation came to complete this invention for that object being suited based on a header and this 
knowledge. 

[0007] Namely, this invention is weight % and is Si02. 30 - 50%. B-2 03 1 - 10%, aluminum 203 1 - 10%, BaO 20 - 50%, SrO 0 - 20%, 
MgO 0 - 5%. and CaO As the wiring substrate ingredient which consists of glass which contains 0-15% and does not contain an 
alkali component, and a component of further others The wiring substrate ingredient which consists of glass which contains at least 
one sort chosen from ZnO, Ti02, Zr02, Nb 205, Sb203, Sn02 and La 203, Bi203, Y203, and F, and does not contain an alkali 
component is offered. 
[0008] 

[Embodiment of the Invention] The glass used for the wiring substrate ingredient of this invention is alkali free glass with the middle 
thermal expansion property of a silicon crystal and a glass-epoxy resin substrate. The glass with the middle thermal expansion 
property of a silicon crystal and a glass-epoxy resin substrate has an about [ 70-100x10-7/degree C ] coefficient of thermal 
expansion, and its glass containing alkali which is represented by soda lime glass is common as such glass. However, when the alkali 
component is included, there is a possibility of an alkali component being eluted from a glass substrate and doing breakage to a 
semiconductor chip. Therefore, alkali free glass is used, moreover, this glass has the high transition point into the wiring substrate 
ingredient of this invention, and what it is hard to transform by high temperature processing, such as plating in the manufacture 
process of a wiring substrate, vacuum evaporationo. sputtering, and soldering, is required of it. 

[0009] However, since it is generally known that it is low thermal expansion so that it may be represented by the glass for thin film 
transistor (TFT) liquid crystal display panels, and the top alkali component lowers melting temperature or is effective in lowering 
liquid phase temperature, alkali free glass is also the component which makes melting of glass easy. 

[0010] The glass used by this invention has a high temperature expansion coefficient and the high transition point, and, moreover, is 
alkali free glass with easy melting. In the glass used by this invention, Si02 is an indispensable component for making the frame of 
glass. Therefore, if Si02 becomes less than 30% of the weight, the liquid phase temperature of glass will rise. Moreover, if Si02 
exceeds 50 % of the weight, a coefficient of thermal expansion will become small. Therefore, the content of Si02 is limited to 30 - 
50% of the weight. The desirable content of Si02 is 30 - 45 % of the weight, and a still more desirable content is 35 - 40 % of the 
weight. 

[0011] B-2 03 is an indispensable component which is effective in lowering liquid phase temperature by adding to silicate glass. 
Therefore, if B~2 03 becomes less than 1% of the weight, liquid phase temperature will rise and it will be hard coming to vitrify. 
Moreover, if it exceeds 10 % of the weight, a coefficient of thermal expansion will become small. Therefore, the content of B-2 03 
is limited to 1 - 10% of the weight. The content of desirable B-2 03 is 1 - 5% of the weight of the range. 

[0012] aluminum 203 is a component which has the effectiveness of raising the chemical durability of glass, and the effectiveness 
of lowering liquid phase temperature, and is indispensable to this invention. Therefore, if aluminum 203 becomes less than 1% of the 
weight, chemical durability will get worse and liquid phase temperature will rise. Moreover, if it exceeds 10 % of the weight, a 
coefficient of thermal expansion will become small. Therefore, the content of aluminum 203 is limited to 1 - 10% of the weight. The 
content of desirable aluminum 203 is 1 - 7 % of the weight, and a still more desirable content is 1 - 5 % of the weight. 
[0013] BaO is a component which has the effectiveness of lowering the liquid phase temperature of glass by optimum dose addition, 
and is indispensable to this invention. When BaO exceeds less than 20 % of the weight or 50 % of the weight, liquid phase 
temperature rises. Therefore, the content of BaO is limited to 20 - 50% of the weight. The desirable content of BaO is 22 - 35 % of 
the weight, and a still more desirable content is 25 - 35 % of the weight. 

[0014] SrO is an arbitration component which has the effectiveness of lowering the liquid phase temperature of glass by optimum 
dose addition. When SrO exceeds 20 % of the weight, liquid phase temperature rises. Therefore, the content of SrO is limited to 0 - 
20% of the weight. The desirable content of SrO is 1 - 17 % of the weight, and a still more desirable content is 1 - 10 % of the 
weight. 

[0015] MgOCaO has the effectiveness of lowering a lowering coefficient of thermal expansion for the liquid phase temperature of 
glass by optimum dose addition, and is the addition component of arbitration in this invention. If MgO exceeds 5 % of the weight and 
CaO exceeds 15 % of the weight, liquid phase temperature will rise. Therefore, the content of CaO is limited for the content of MgO 
to 0 - 15% of the weight zero to 5% of the weight. The desirable content of CaO is 1 - 14 % of the weight, and a still more desirable 
content is 1 - 10 % of the weight. 

[0016] In the glass used by this invention as a component of further others ZnO, At least one sort chosen from Ti02, Zr02, Nb 
205, Sb2</SUB>03, Sn02 and La 203. Bi203. Y203. P205. and F You may add in the range in which the object of this invention is 
not spoiled for adjustment of lowering of liquid phase temperature, improvement in chemical durability, founding, and a coefficient of 
thermal expansion etc. In these components, ZnO, Ti02, 2x01, and La 203 are especially suitable. 

[0017] ZnO is a component which raises lowering and chemical durability, and can add liquid phase temperature to arbitration. 
However, if ZnO exceeds 15 % of the weight, a coefficient of thermal expansion will become low too much. Therefore, the content of 
ZnO is limited to 0 - 15% of the weight. 

[0018] Ti02 and Zr02 have the effectiveness of raising chemical durability, and they can add it to arbitration. However, if the 
content of Ti02 or Zr02 exceeds 10 % of the weight, devitrification-proof nature will get worse. Therefore, the content of Ti02 and 



Zr02 is limited to 0 - 10% of the weight, respectively. The desirable content of Ti02 and Zr02 is 0 - 7 % of the weight, respectively. 
Moreover, it will become easy to devitrify, if the improvement effectiveness of chemical durability is not fully demonstrated at less 
than 1 % of the weight and the sum total content of Ti02 and ZK)2 exceeds 7 % of the weight. Therefore, the sum total content of 
Ti02 and ZK)2 has 1 - 7 desirable % of the weight. 

[0019] La 203 has the effectiveness of lowering liquid phase temperature, and can add it to arbitration. However, if the content of 
La 203 exceeds 10 % of the weight, liquid phase temperature will rise conversely. Therefore, the content of La 203 is limited to 0 - 
10% of the weight. The desirable content of La 203 is 1 - 7 % of the weight. 

[0020] As explained above, the desirable thing of the glass used by this invention At weight %, it is Si02. 30 - 45%. B-2 03 1 - 10%. 
aluminum 203 1 - 7%. BaO 22 - 35%. SrO 1-17%. MgO 0 - 5%, CaO 1-14%, ZnO 0-15%, Ti02 0- 10%. ZK>2 It is alkali free glass 
containing 0-10%. and 2O30 - 10% of La(s). and a still more desirable thing is weight %. Si02 35 — 40%. B— 2 03 1 — 5%, aluminum 
203 1 - 5%. BaO 25 - 35%. SrO 1 - 10%. MgO 0 - 5%, CaO 1 - 10%. 0 - 15% of ZnO(s), Ti02 0 - 7%. Zr02 0 - 7%, and La 203 1 - 7% 
is contained and it is alkali free glass whose sum total content of Ti02 and Zr02 is 1 - 7%. 

[0021] The wiring substrate ingredient which consists of glass of such a presentation is excellent in surface smoothness, smooth 
nature, electric insulation, and chemical durability, and has the about [ 70-100x10~7/degree C ] coefficient of thermal expansion 
the top where melting temperature is low and workability is also good. There is especially no limit as the production approach of the 
glass used as the wiring substrate ingredient of this invention, and the approach used commonly conventionally can be used. For 
example, using a hydroxide, a carbonate, a nitrate, an oxide, a sulfide, a chloride, etc. suitably as raw materials for glass, weighing 
capacity is carried out, and it mixes and considers as a mixing raw material so that it may become a desired presentation. This is 
put into heat-resistant crucible and it fuses at the temperature of about 1200-1500 degrees C, and stirring and after carrying out 
founding, it slushes into the mold of a request configuration and homogeneous glass is obtained by cooling slowly. 
[0022] Especially a limit does not have the glass processing approach, either and the approach used commonly conventionally can 
be used. For example, after slicing the obtained glass block and making it the shape of sheet metal, the substrate excellent in 
surface smoothness is producible by wrapping or polishing both sides. It becomes a wiring substrate for semi-conductor mounting 
by using technique, such as plating, vacuum evaporationo, sputtering, etching, and photolithography, for this substrate, and forming 
wiring. Moreover, a hole can be made in a glass substrate by approaches, such as etching, sandblasting, ultrasonic machining, and 
laser beam machining, a metal can be embedded there, and a single phase wiring substrate with a multilayer-interconnection 
substrate or a beer hall can also be produced by forming a bonding pad and wiring. 
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EXAMPLE 



[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by these examples. 

[0024] The glass of the presentation shown in one to example 7 table 1 and a table 2 was fused, the slip casting was carried out 
into the iron frame, and the glass block was produced by cooling slowly to a room temperature. The obtained glass block was 
processed into tabular [ of 100x100x1 .0mm ] through cutting, a slice, and polish. The coefficient of thermal expansion, the glass 
transition point, and field relative roughness (Ra) of this glass substrate were measured. In addition, while measuring the coefficient 
of thermal expansion and the glass transition point based on Japanese optical glass Semiconductor Equipment & Materials 
International specification JOGIS-1975, field relative roughness was measured with the contact process surface roughness plan. A 
result is shown in a table 1 and a table 2. 
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[0027] The glass of the presentation shown in the example 1 of a comparison and two table 3 was fused, the glass substrate was 
produced like examples 1-7, and a coefficient of thermal expansion, a glass transition point, and field relative roughness (Ra) were 
measured. The result is shown in a table 3. 

[0028] The coefficient of thermal expansion, the glass transition point, and field relative roughness (Ra) of the example 3 of a 
comparison, the alumina ceramic substrate (example 3 of a comparison) of 4 marketing, and a commercial glass-epoxy resin 
substrate (example 4 of a comparison) were measured like examples 1-7. The result is shown in a table 3. 
[0029] 
[A table 3] 
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[0030] As shown in tables 1 and 2, a coefficient of thermal expansion is 80 - 90x10-7/degree C, and the field relative roughness 
(Ra) of each glass substrate of examples 1-7 is less than 10nm. As shown in a table 3 on the other hand, the glass substrate of the 



examples 1 and 2 of a comparison has a coefficient of thermal expansion as low as 30 - 50x10-7/degree C. Each of alumina 
ceramic substrates of the examples 3 and 4 of a comparison and glass-epoxy resin substrates has still larger field granularity. 
Moreover, a glass-epoxy resin substrate has a large coefficient of thermal expansion the top where a glass transition point is low. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view of one example of IC chip mounting substrate currently laid in the mother board. 
[Description of Notations] 

1 Mother Board 

2 Wiring Substrate 

3 IC Chip 

4 Solder Bump 

5 Wiring Formation Section 
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0. 0 




8& 582 SM ^ l& 


8 7 


8 0 


8 2 


8 4 




6 9 5 


6 8 5 


6 5 5 


6 7 5 


@ffl&(Ra) (na) 


< 1 0 


< 1 0 


< 1 0 


< 1 0 



[0 0 2 6] 



[IS2] 



mm 2000-1330 

8 







%M$\ 6 






S i Og 


4 3.0 


3 7.0 


39.0 




B2O3 


4. 0 


3. 0 


2. 0 




AI2O3 


5. 0 


2. 0 


4. 0 




BaO 


3 3.0 


3 0.0 


3 1.0 




SrO 


10.0 


5. 0 


8. 0 




CaO 


6. 0 


8.0 


4. 0 




MgO 


0. 0 


3. 5 


2. 0 




L a203 


0. 0 


5. 0 


4. 0 


s 




0 . 0 


3.0 


2 . 0 


B 


T i O2 


U - U 


z . u 


c. . u 


% 


Zr02+T i O2 


0 . 0 


5 . 0 


4 . 0 




Z nO 


0. 0 


1 . 0 


2. 0 




Sb 2 0 3 


0. 0 


0. 5 


0. 0 


ft 


ft & % « & 

(xio-Vc) 


8 2 


8 4 


8 1 


44 




6 7 0 


7 3 0 


7 4 0 




®E&(Ra) (nm) 


< 1 0 


< 1 0 


< 1 0 



■©^f5x-x#+^»iiB3t« (jt««4> (ommmm 
^7XKi^<twaa (Ra> mmmi- 

[0 0 2 9] 
[^3] 





JHRftl 






tt«H4 




S i O2 


5 2.8 


6 5.0 








B2O3 


6. 7 


18.0 








A1 2 0 3 


22. 0 


8. 4 








BaO 


0. C 


3. 1 






IB 


SrO 


0. 0 


0. 0 






& 


GaO 


0. 0 


5. 5 








MgO 


14.7 


0. 0 






m 


La203 


0. 0 


0. 0 






m 


Z r0 2 


0. 0 


0. 0 






% 


Z nO 


2. 5 


0. 0 








Sb203 


1 . 3 


0. 0 








m m 5M & 

I (xlO-7/*C> 


3 4 


4 5 


7 0 


15 0 






7 6 0 


4 8 0 




<2 5 0 




MI(Ra) (nm) 


< 1 0 


< 1 0 


7 0 0 


2 0 0 



[0 0 3 0] «1. 2»&&*«J:9lZv £GKtll~7 'VCT^OIftS (Ra) tfl0nm*lTJ5. — 

ro^7XSffittl->fnfc»lW8 0-9 0X 1 0 50 «3a»S#a>*«fc'5C. Jtttm. 2©^^XS1S 




[0 0 2 7] KMm 1 . 2 

*5j;tf®ffi^ (Ra) £8l!l5£Lfco •t©*t***3»;:* 

-r. 

[0 0 2 8] Jt*fc#l 3.4 

S3 



( 6 ) 



ttJ»BfiR«»a*3 0~5 0 X 1 O-'/ttfiVi. 
[0 0 3 1] 

*tC, n»|tf«««C^ 7 0-1 0 0 X 1 0"' /tgst* 
0. *##:*^fflBH^*«^t*tc#ffl-e^^. 



2000-1330 

10 



as© i m<DiEffim~z~ibz>. 

1 K 

2 iB«ga« 

3 I Cf 7? 
5 



10 



[01] 



X 



(51) Int. CI. 7 

3/095 
3/097 
H05K 1/03 



610 



F I 

3/095 
3/097 
H05K 1/03 



f-73-K (##) 



610 



